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INTRODUCTION
The objective of the Safety Class 1 Trip Circuit is to isolate the power circuitry to the Class 1 Division 2, Group 6 or lesser grade electrically fed loads located in the pump pit. All control/instrument circuits located in the pump pit (that are not intrinsically safe devices) shall have intrinsically safe barrier relays installed for the circuits (relays located on the jet pump skid). The electrically fed load circuits need to have power isolated to them, upon receipt of the following conditions; loss of ventilation flow (if an exhaust fan is utilized), dome pressure rise; sensing of fl.ammable gases being released (above a predetermined threshold), and seismic (greater than 0.129 acceleration) activity. The two circuits requiring power isolation are the pump and heat trace power circuits.
The Safety Class 1 Trip Circuit will be used to support saltwell pumping in SST's containing potentially flammable gas-bearing / gas-producing: radioactive waste.
Once the Safety Class 1 Trip Circuit device is installed and operational, future saltwell pumping operations on flammable or potentially flammable gas tanks will use this device.
Class 1 Trip Circuit device installed on it is tank A-101.
The first tank to have the Safety
SCOPE
The Safety Class 1 Trip Circuit system automatically functions (upon loss of an input signal) by isolating power to the electrically fed loads (Class 1 Division 2, Group 6 or lesser grade) in the pump pit (the pump power and heat trace circuits). The Safety Class 1 Trip Circuit actuates on inputs from the flammable gas monitor, dome pressure and portable ventilation systems, as required. In addition, the trip circuit actuates upon a loss of power and/or on a failure of an input signal (all inputs are fail safe).
The trip circuit system incorporates the redundancy, and single failure criteria required for a Safety Class 1 component (system). The trip circuit equipment is'mounted on a structure that will fail (tip over) during a seismic event (> 0.129) or when impacted by a missle. Upon structural failure/missle event the unit actuates the shutdown circuit, via automatic isolation of the Safety Class 1 Trip device control power circuit. A manual reset i s required to re-energize the Safety Class 1 Trip device control power circuit.
Redundant inputs are received from the portable ventilation (as required), flammable gas monitoring and dome pressure systems. The input contacts are connected in series so that any one contact can automatically shutdown the power to the pump and heat trace circuits. The shutdown function (for each of the two power circuits to be interrupted) will be accomplished by the use of redundant contactors connected in series.
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Subsequent t o a shutdown when normal operating parameters have been restored, the contactors will require manual action t o be r e s e t .
A l l external contacts (input devices) shall be individually wired back through terminal block(s) housed within the Safety Class 1 T r i p Circuit panels. Subsequently, i f any input devices are determined n o t t o be required, then t h a t specific input can be bypassed by jumpering the input terminals. The panel shall provide space t o house relays and/or other devices f o r the dome pressure input signals.
DESIGN BASIS
The design shall be based upon the following specified c r i t e r i a , the standard design c r i t e r i a documents, nationally recognized standards and codes identified i n Section 4.0 (e.g., ANSI/NFPA, 1996).
REDUNDANCY
The safety function of the Safety Class 1 Trip Circuit system i s t o mitigate a potential accident scenario ( o f f s i t e dose consequences > 0.5 rem). To assure the Safety Class 1 T r i p Circuit system functions properly redundant components are required. The input signal devices t o the Safety Class 1 T r i p Circuit system shall be redundant t o ensure i f a single component f a i l u r e occurs i t doesn't prevent the Safety Class 1 Trip Circuit system from functioning.
GENERAL ARRANGEMENT
The Safety Class 1 Trip Circuit system shall be located i n the vicinity of the saltwell j e t pumping skid. Cables from the Safety Class 1 Trip Circuit system panels t o the input signal devices shall be routed in the above grade cable protectors or conduit t o ensure mechanical damage t o cables doesn't occur. The pump power cable and the heat t r a c e power cables will be routed from the j e t pump skid terminal/connection box t o the Safety Class 1 Trip Circuit system contactors and then t o the loads.
TRIP SYSTEM
The Safety Class 1 Trip Circuit system design shall incorporate redundancy and physical independence of channels.
The Safety Class 1 Trip Circuit system and each of i t s redundant items shall f a i l in a safe s t a t e , following a component or channel f a i l u r e , or loss of power.
The Safety Class 1 Trip Circuit system shall consist of two identical, redundant t r a i n s . The Safety Class 1 T r i p Circuit system panels shall meet the following c r i t e r i a :
The trip circuit shall have an input signal from each of the flammable gas monitors (two units).
The trip circuit shall have input signals from the portable ventilation system, as required.
The trip circuit shall have input signals from the dome pressure rise (differential pressure) sensors (two units).
The trip circuit shall be capable of shutting down due to an seismic event or being struck by a missle.
The trip circuit shall be capable of functioning automatically, and provided with manual trip and manual reset features.
Safety Class 1 Trip Circuit systems could be installed at any tank farm with single-shell tanks while the tank is undergoing saltwell pumping activities. This suggests the following criteria:
The Safety Class 1 Trip Circuit system shall be able to interface , with the existing configuration at any single-shell tank which will be pumped.
To the extent practicable, the Safety Class 1 Trip Circuit system shall be designed such that replacement parts are readily available (off-the-shelf) and easily and quickly installed. Specifically, a safety assessment is being written, which will establish controls by which the tank can be safely pumped.
Recently, a hazard analysis was performed in conjunction with the draft Safety Assessment for Salt Well Jet Pumoina in Tank 241-A-101 ... ("Safety Assessment") (LANL, 1996) .
Because of the potential radiation dose resulting from a postulated severe accident involving deflagration/ detonation and dome collapse, the critical structures, systems and components to be used in conjunction with jet pumping activities in flammable gas tanks must satisfy the criteria for Safety Class Items as stated in DOE Order 6430.1A, General Desiqn Criteria (U.S. DOE, 1989). This determination results from evaluating the potential accident consequences in accordance with the WHC Safety Analysis Manual (WHC, 1995) . The Safety Assessment also stipulates that continuous controls on saltwell pumping operations be imposed to limit the potential for initiation of a gas deflagration/ detonation resulting from a release of flammable gas and introduction of an ignition source due to saltwell pumping and associated activities.
The Safety Class 1 Trip Circuit system discussed in this Functional Design Criteria document is intended to implement the protective requirements (Controls) imposed in the Safety Assessment. The Safety Class 1 Trip Circuit system will be near Tank 241-A-101 during saltwell pumping, hence the equipment shall be designed, fabricated, erected and tested in accordance with DOE 6430.1A criteria for Safety Class Items, as discussed above. Without adding risk to saltwell pumping operations, the Safety Class 1 Trip Circuit system will help to enable the safe initiation of saltwell pumping in potentially flammable gas bearing/producing waste in single-shell tank 241-A-101. The Safety Class 1 Trip Circuit system is to isolate the power circuitry to the Class 1 Division 2, Group B or lesser grade electrically fed loads located in the pump pit. This classification complies with the Interim Safety Basis documentation for Single-Shell Tank Farms, the Safety Analysis Document (LANL) and with the safety classification of the existing equipment.
The following safety criteria does not apply to the project; -Criticality -Shielding -Contamination Control 
INTEGRATION
The Safety Class 1 Trip Circuit panels shall be designed to interface with the Flammable Gas Monitors (FGMs), the portable ventilation skid (as required) and the dome pressure monitoring devices. The power circuit isolation devices shall be designed to interface with the power circuits originating from the saltwell jet pump skid.
2.2
INSTALLATION REQUIREMENTS
The Safety Class 1 Trip' Circuit system shall be installed near the jet pump skid. Exact placement of the Safety Class 1 Trip Circuit system shall be accomplished by the field crews. The equipment shall be rack mounted on a unistrut (or similar) frame. Precast concrete footings (with embedded unistrut) shall be placed in the tank farm where the equipment is t o be located. The equipment frame shall be bolted up to the concrete footings (using shear bolts). The design of the frame/mounting details shall include the necessary hardware to ensure that the equipment fails in a safe condition during a seismic or missle event.
2.3
OPERATION AND MAINTENANCE
The Safety Class 1 Trip Circuit system shall be an automatic operating device (reference Figure 1) and shall be manually reset subsequent to a trip.
2.4
DESIGN LIFE AND DECOMMISSIONING
The design life expectancy of the Safety Class 1 Trip Circuit system panels is five years. The design life easily exceeds the longest anticipated saltwell pumping campaign by approximately two years. The trip system panels will be removed when the saltwell pumping campaign on the tank being pumped is completed. The trip system panels will be removed from the tank farm. If the trip system is not planned to be used for another saltwell pumping campaign the equipment will be excessed.
3.0 OUALITY ASSURANCE Quality Assurance activities for all contractors involved in the design, procurement, construction, and testing of the trip device shall be formulated and executed as per direction of a "Letter of Instruction," identifying the QA requirements. The following requirements shall be addressed;
* Design data and design decisions are documented and traceable. * The design and design criteria are adequately supported by the prepared pl ans and specifications.
